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MEMORANDUM 
October 30, 1973 DEPARTMENT OF TRANSPORTATION 
> 


PILE LOAD TEST 
BRIDGE NO. 12 
PIN 9357.02 


Robert C. Houghton, Senior Soils Engineer ACH 
Bernard E. Butler, Associate Soils Engineer we 


The attached Pile Load Test Report represents the summary 
of all activities which were initiated for ‘the design, 
testing and installation of piles for this structure. 


The pile load test was the second one which New York State 
has performed under Specification 88 PLT. The cost of the 
load test is $15,000. 


This report prepared by Robert McCarty and Robert Houghton 
represents the first attempt at a comprehensive review and 


analysis of the pile load test data. It is planned to prepare 


a similar report for all future pile load tests which are 
progressed. 
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INTRODUCTION 


On July 16 through July 18 and July 23, 1973 a Pile Load Test, 

in accordance with Item 88 PLT as described in the proposal, 

was performed at the site of the West Abutment of the Eastbound 
Bridge of Bridge #12, Mainline over the Susquehanna River of 
I-88, Susquehanna Expressway (PIN 9357.02 311, FISH 72-5). The 
Pile Load Test was performed on an HP 12 x 53, 26 feet in length 
with approximately 25 feet in the ground. Two telltales were 
provided for the purpose of determining the amount of resistance 
carried by the tip and by the side of the pile. An H-pile is 

not usually used as a friction pile, but the soil type encountered 
at this site would not readily permit the driving of displacement 
type piles, which are commonly used as friction piles. 


This load test consisted of a static load test and two constant 
rate of penetration (CRP) tests. The purpose of the second CRP 
is discussed in Appendix A of the report. 


Those present during the field testing were as follows: 


Ernest Mosley -  Raamot Associates (Contractor's Engineering 
Ronald Heller Consultant for P.L.T.) 
Mario Goldberg 


Philip Smith - Guild Moulton (Bridge Subcontractor) 
Gary Beckley 
Kenneth Freebern 


Philip Pollard <I NYS DOT OE. LCs 

Brian Williams - NYS DOT Inspector 

Ronald Sickles ~ de " te 

John Cobb : - ab ci Wy 

Robert Houghton - NYS DOT Soil Mechanics Bur. 
Robert McCarty - NYS DOT Soil Mechanics Bur. 


Most of the details of the pile load test setup, pile, pile 
driver and associated equipment can be found in Pile Load Test 
Report (Appendix A) submitted by the Contractor which is attached 
to this report. Pictures of the test set-up are also included 
with the Test Report. 


Basic Load Test Equipment Used 


The pile load test was conducted by jacking against the dead 
weight of approximately 200 tons of H-piles. Timber cribbing 
was placed beneath the H-piles to provide sufficient working 
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room. A reference beam, located on the north side of the 

test pile running in an east-west direction was supported 

on two 6 inch diameter steel pipes driven into the subsoil 

a depth of ten feet. The west end of the reference beam 

was fixed to the steel pipe by weld while the east end of 

the beam was permitted to move. The reference beam projections 
completely surrounded the test pile, with 5 dial gages clamped 
to it. Two gages were for the telltale movement; the northerly 
one for the pile movement in the alluvial material, and the 
southerly one for the movement of the tip of the pile. The 
remaining three dial gages were placed on the outside of 

the flange, one on the west side of the pile and two on the 
east side. A back-up measuring system consisting of a wire 

and mirror was also used. A load cell containing approximately 
30 SR-4 strain gages was used to determine the load on the 
pile. This system was used in conjunction with the pressure 
gage connected to the jack's fluid line. 


2. Subsurface Conditions 


The subsurface soils at the site consist of 2 to 3 feet of 
fill material over 13 feet of very loose brown silt with some 
sand and a trace of clay over 60 feet of medium compact to 
very compact brown gravel with some sand and silt and a trace 
of clay containing boulders, over bedrock. The very loose 
material is recent alluvium underlain by glacial outwash. 


The subsurface exploration location plan and Generalized 


Subsurface Profiles may be found on Drawing No. 9SM 1749A 
and 9SM 1749B R-1 in Appendix B of this report. 


3. Design Assumptions 
Soil Parameters used in design are as follows. 


Very loose brown silt with some sand 
and a trace of clay 


Scourable Material (¢ &C =o assumed) 
Medium compact to very compact brown gravel 
with some sand and silt and a trace of clay, 


containing boulders 


d= 37.5 C=0 





Ledge rock 
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The surface fill material and the alluvial material described 
as "very loose brown silt with some sand and a trace of clay" 
were considered to have a high scour potential for design. 
purposes resulting in no contribution to skin friction. In 
design it was determined that the influence of the surface 
fill material and alluvial material combined resulted in 

only 3.5 tons of skin friction for the test pile. 


Static Analysis 


Depending upon the type of soil encountered the failure 
surface for the tip of an H pile may theoretically be; 


a) the actual cross-sectional area of steel, 
b) the end area bounded by the least perimeter 
of the pile tip and soil. 


Through the use of telltales on the H-pile tested, the 
percentage of load carried by the sides of the pile and 
thence the failure criteria of the soil within the flanges 
of the pile was determined. 
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Mess 771 
x-section of failure surface x-section of failure surface 
at pile tip when soil within at pile tip; H-pile and soil 
flanges does not act as a unit within flanges act as a unit 
with the H-pile. during failure. 
End area = 15.58 square inches End area = 141.90 square inches 


Static analysis of the two failure types on a 12 x 53 H-pile 
indicated an ultimate pile capacity of 46 tons for the case 
where the soil within the flanges did not act as a unit with 
the H-pile, and 280 tons for the case where the soil within 
the flanges did act as a unit with the pile. The great 
disparity in results may be attributed to the increase in end 
area of the H-piles from 15.58 square inches to 141.9 square 
inches for the pile and soil unit. Expressed as a percentage 
of the load carried in end bearing, 46 tons corresponds to 
50% and 280 tons corresponds to 90%. The percentage of end 
bearing is probably the most critical input determination 

in the wave equation analysis. 
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Preliminary Wave Equation Analysis 


Two wave equation analyses were performed during design with 

end bearing components of 50% and 90% of the supporting capacity 
of the pile. The reason for the large difference in percentage 
of end bearing is discussed in the "Static Analysis" above. 

The analyses indicated that driving resistances of 2.5 blows 

per inch for the 50% end bearing and 1.2 blows per inch for 

the 90% end bearing would be necessary to attain the required 
ultimate load of 94 tons per pile. 


Selected Lengths 


The static analysis for total mobilization of steel and soil © 
at the end of the pile and between the flanges resulted in a 
design length of 17.5 feet. The static analysis for point 
resistance of only the steel area indicated that a pile length 
of 35 feet would be required to support an ultimate load of 

94 tons. Since more than ten feet of scourable material is 
present a minimum penetration of 10 feet would be required 
into firm material. This fact, coupled with an average of 

the static analyses, resulted in a length of 25 ft. selected 
for the pile load test. 


4, RESULTS AND INTERPRETATION 


The pile failed at an ultimate load of approximately 194 tons 
(Fig. 1) resulting in a safety factor of 4.1. It was, therefore, 
important to determine the pile length required and driving 
criteria to be used to insure that the remaining piles were 
installed efficiently and economically. 


Several methods are available for designing pile lengths for 
a particular structure. The one most frequently used by the 
Soil Mechanics Bureau is Nordlunds'! static analysis. This 
method is based on the assumed soil strength parameters and 
yields the ultimate pile capacity. From this method one can 
also obtain the percentage of pile tip resistance. 


The prediction of driving resistance is best determined through 
use of the wave equation theory based on a pre-determined length 
of pile necessary to support the known design load. One of the 
most important elements of input for the wave equation program 
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is the percent tip resistance. If no pile load test data is 
available the percentage tip resistance would have to be estimated 
from the static analysis. Further refinement of input for the 
wave equation analysis is available through information derived 
from the pile load test, and even better information is obtained 
if the pile load test incorporates a telltale. In the absence 
of a telltale on the test pile VanWeele's method 3 may provide 

an estimate of the percent tip resistance although it is 
empirical in nature. However, if the pile has a telltale an 
exact method for determining the percent tip resistance is 
available since we know the exact Nope shortening of the 

pile at any desired load. Chellis* gives the following formula 
for calculating the load, R, which is left-in the pile for any 
specific elastic shortening. 


R = SAE 
L 


The initial static analysis (Nordlund's) for this pile load 

test indicated that 40%of the load would be supported at the 
tip. By using VanWeele's method after the test was completed 
the tip resistance was calculated at approximately 90 percent 
(Fig. 2). The Chellis method indicates that the percent tip 
resistance at 2 times the design load is about 70 percent. 
Plotting up the above percentages versus loads results in 

graphs as shown in Figure 3. Figure 4 shows the early loading 
portion of the same curves. It can be seen that the driving 
resistance increases substantially as the percent tip resistance 
decreases. Based on these wave equation analyses the blow count 
which we recommended to the Bridge Subdivision for each of the 
production piles was 20 blows per ft. (1.7 blows per inch) with 
a minimum length of 25 feet. 


Je RECOMMENDATIONS AND DISCUSSION 


Since this was one of the first pile load tests conducted under 
the new specification, several modifications may be in order. 
Below are listed some of the items that should be clarified 

or amended in the new specification. 
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The detail for the telltale attachment was unclear even 
though it apparently conformed with AISC nomenclature. 
The telltale pipe became dislodged during the driving of 
the H-pile because the pipe was inadequately welded to 
the pile as a result of the misinterpretation. It is 
recommended that the drawing which shows the welded 
telltale pipe be modified to make the exact locations 

of the weld more clear. 


This specification was not clear as to the exact procedure 
for removing the loads during the rebound portion of the 
CRP test. This could be clarified in the new specification 
by adding the following: : 


"After completion of the above procedure, the load 
shall be removed in increments of 25 percent of the 
final load achieved. The rebound loads shall be 
maintained for 1 minute and readings of all dial gages 
shall be taken and recorded immediately prior to 
removing the next load increment." 


As noted in Appendix Aofthe above report the first CRP 

test was rejected because of unexplained movement in 

the reference beam system. It is recommended that the 
importance of the reference beam installation be emphasized 
more in the specification so that in future pile load 

tests this situation will not occur. 


Based on the limited experience which we have had with 


pile load testsit appears that the static load portion of 


the test is not required in all instances. Most of the 
information desired from the load test is obtained from 
the CRP. In cases where it is important to know the 
settlement characteristics during the 24 hour hold portion 
it would be advisable to conduct the static portion of 

the test. However, we feel that whether the static test 
is included or not should be decided on an individual 

job basis by the Design Engineer. 


The loading rate for the pile was .01 inches per minute. 
Consideration based on more study should be given to 
whether this may be increased to .02 inches per minute, 
even for short piles. 


Richard Dudgeon Inc. (Brooklyn, NY) provided a load pacer 

for application of the load during the CRP. Participants 

in the load test were very impressed with this unit and it 
is suggested that it be given serious consideration for 
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future load tests. The load application through this 
unit was uniformly and easily applied and adjusted by 
the operator. It seems to have many advantages over 
the old system of applying the load manually with a 
jack. 


Also used on this test was a load cell device with SR4 
Strain gages which gave the exact load on the pile. By 
using the load cell it was easier to determine the load 
in the pile than by reading the more inaccurate pressure 
gage on the jack. While not all companies have load 
cells it is recommended that serious consideration be 
given for their use on future tests. Since we will be 
conducting more load tests in the future, it might be 
feasible for New York State to purchase a load cell of 
its own. 
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APPENDIX A PILE LOAD TEST REPORT BY 
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ABSTRACT 

The HP12x53 steel test pile, which had been driven 
vertically to a penetration of 25 feet below grade, was 
load-tested statically in axial compression to twice its 
design load of 47 tons which resulted in a gross settle- 
ment of 0.15 inches and a net settlement of 0.02 inches. 
It was subsequently load-tested by the constant rate of 
penetration method at a rate of 0.01 in/min. to 188 tons 
which caused progressive failure. Five days later it 
was again subjected to a similar CRP test to approximately 


194 tons which caused progressive failure. 
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INTRODUCTION 

This report presents the results of testing Pile 
No. 164 in axial compression. This pile is an HP12x53 
steel beam, having a design load of 47 tons, which was 
driven vertically 25 feet below grade at Elevation 955.3 
feet. It is located in the east-bound.jiane of the west 
abutment to a new bridge over the Susquehanna River near 
Harpursville, New York. 

This pile was tested in accordance with the State of: 
New York specification for this project. This required 
that the pile be subjected to a static load test in com- 
pression to twice its design load, and subsequently be 
subjected to a constant rate of penetration test to four 
times its design load, or failure if that occurred first. 

In addition to test results, a brief description is 
given of the soil conditions, how the pile was driven and 


how it was tested. 
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SOIL CONDITIONS 

The appendix to this report includes a copy of the 
log for Hole No. DH-39 which is understood to be the 
nearest soil boring to the test pile. It is understood 
that the test pile, Pile No. 164, is located at 
Station 786+00, offset 58.5 feet to the right, according 
to the base line used for the soil boring locations. 
Since Hole No. DH-39 is located at Station 785+50, offset 
33 feet to the right, the distance from the test pile to 
the soil boring is approximately 56 feet. 

The boring log shows the ground surface elevation to 
be 954.4 and the driving log for the test pile indicates 
grade was 955.3. The test pile area is understood to 
have about 2 feet of SL Liron the original ground surface 
which was probably stripped of topsoil before the fill was 
placed. 

The boring log shows the pile penetrated 5 feet of 
non-plastic silt, 10 feet of very loose fine sand and 
10 feet of medium to dense fine to coarse sand and gravel 
with some silt. The soil below bieipile tip to a depth 
of 41.5 feet where the boring was terminated is shown to 
be generally coarse sand and gravel with some silt, of 
medium to dense consistency, increasing in density with 


depth. 
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TEST PILE INSTALLATION 

The original pile designated for testing is 18.5 feet 
south of Pile No. 164 which was ultimately tested. The 
original pile was driven but one of the tell-tale boxes 
broke loose from the pile during driving so Pile No. 164 
was driven after strengthening the connection of the tell- 
tale boxes to the pile. 

The pile was driven with a Link Belt 520 diesel hammer 
operating at an energy of 22,000 ft-lbs per blow. It was 
stopped at a penetration of 25 feet below grade where it 
had a final resistance of 5 blows per inch. 

| The appendix shows details of the tell-tales and the 
boxes supporting and protecting them. The pile tip 
fastened to the HP12x53 beam is also shown. For Pile No. 164, 
one tell-tale rests 20 inches esye the pile tip and the other 
rests 9 feet above the first one. The tell-tale resting 
20 inches above the pile tip is a l-inch diameter reinforcing 
bar, and the other is a 2-inch diameter pipe. 

A l-inch thick steel plate was welded to the pile head 


for supporting the test jack. 
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LOAD TEST SET-UP 

The test load was applied to the pile by means of a 
hydraulic jack having a 250-ton capacity. For a reaction 
to the test load, HP12x53 beams having a total weight in 
excess of 200 tons were stacked over a test beam and 
supported by two timber cribs. cn between the test jack 
and the test beam a load cell was placed to provide a 
check system for measuring the test load applied to the 
pile. 

Settlement of the pile butt was measured by three 
extensometers fastened to a reference beam as shown in the 
sketches in the appendix. Tell-tale settlements were 
measured in a similar manner. A wire-mirror-scale system 
was used as a secondary method of measuring pile butt 
settlement. A surveyor's level was used to observe any 
movement the reference beam might experience during the 
testing. The reference beam was supported by steel pipes 
driven 10 feet below grade at a distance 10 feet from the 
test pile. The cribbing supporting the steel beams was 
more than 10 feet from the test pile. The benchmark used 
for the surveyor's level was a spike driven into a large 


tree approximately 75 feet from the test pile. 
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LOAD-TESTING 

The static load test to twice the Besian load of 
47 tons was applied in cycles. It was raised to 47 tons, 
then reduced to zero, then increased to 94 tds, then 
reduced to zero again, then increased to 94 tons again 
and held for 24 hours, then reduced to aro aqnle The 
field data sheets and Fig. 1, included in the appendix, 
show how the load and pile settlement varied with time. 
Fig. 2 shows a graph of load versus settlement for the 
static testing. The results were a gross settlement of 
0.15 inches and a net settlement of 0.02 inches according 
to the extensometers. | 

The first CRP test which consisted of jacking the pile 
down at a rate of 0.01 inches per minute resulted in a 
maximum load of 188 tons which produced progressive settle- 
ment with no increase in load. The test load was applied 
by means of a Dudgeon variable speed power pump which facil- 
itated making the pile penetrate at a constant rate. 

During this testing it was found the surveyor's level 
indicated an apparent movement of the reference beam. and 
cribs which varied up to 7/8 inches. A study of the data 
indicated the apparent movement was erratic and did not 
reflect cycling of the test load as it would logically do 
if it were moving. It therefore appeared this data was 


bad. A check on level readings was made July 20, 1973 
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using a second surveyor's level. Initial readings on 

the reference beam and cribbing were made before applying 
load to the pile, and then after adding increments of lead 
up to 142 tons. Keeping the levels level when making 
readings was a problem, and required several readjustments 
per reading. However, after following this procedure, 

the resulting apparent movements of the cribs and reference 
beam were very small aha followed a logical pattern with 
respect to the test loading. 

It was decided another CRP test should be made using 
two surveyor's levels with frequent readings. This was 
done July 23, 1973 with reasonable results. A plot of the 
apparent vertical movement at each end of the reference 
beam for each level is shown in the appendix. The cal- 
culated apparent movement of the midpoint of the reference 
beam is @ithan the limits stated in the specifications. 
Limits in accuracy of the surveyor's level system is 
believed to account for most of the apparent movement of 
the reference beam. 


During the second CRP test, approximately 194 tons ‘ 





were required to cause the pile to penetrate at a rate of 

0.01 inches per minute with no increase in load. , | 
During the static load test there was apparently a 

problem with the Wire-mirror-scale system. On sheet 6 


of the field data it can be seen that, between the readings... xy. wa 
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at 0704 and 1304 July 17th, the scale reading changed 
3/64" (0.047") while the three extensometers on the pile 
butt showed virtually no movement. After this the mirror 
was reset, but the system continued to show changing 
readings of 4/64" (0.063") from 1304 to 2304 July 17th 
while the three extensometers changed only 0.003 inches. 
This relative movement accounts for the difference in 
final readings between the two systems after all the load 
was removed. Although the reason for the problem with 
the wire-mirror-scale system is not clearly understood, 
it is recommended that for future tests the wire be sus- 
pended over a pully at one end with a weight on it to 
Maintain a constant tension in the wire. 

River level readings during testing varied less than 
one foot. Since -the test pile is located near the river 
bank and the soil is granular, it is reasonable to conclude 
the ground water at the test pile would lie close to thes 2K & 
level of the river. River level readings are recorded : 


in the appendix. 
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Perini Corporation 
75 Mt. Wayte Avenue 
Framingham, Mass. 
01'701 

ATTN: Bob Bradley 


Gentlemen: 


a.) re 


. Rated Hammer Energy - Bae 


. Weight of Ram — 5070 lbs. 


HEE CPI IND = 


I 
I 
I 
I 
I 
I 
}- 
| 

| 

| 
; 
| 


Hammer — Linkbelt Model 520 diesel pile hammer, 
CavsOMermenclosed, —. 
2. Drive Cap - Linkbelt Model HP-1 Filler;) weight, 300 lbs. 
Svecusnion and Cap Block: — 5 Micarta and’ 4 aluminum discs, ‘ 
alternately spaced; dimensions, 
12"x4i" high. 
4 ivalent W.H. Energy Rating; 
SOD EEGs. isis 
5. Rate.of Operation - 80 to 84 blows per minute under re- 
6 
rs 


s 
2. Reaction Beam — Dimensions: 
30°3/B" x 13716" web. : aoe 
fe Load Cell.— Capacity, 500. tons; 
5 


ORE 


PHONE (401) 4934-17489 


ea a) a 4 =r 100 WATER STREET, EAST PROVIDENCE, R. 1. 


BRANCH: 201 SO. MAIN STREET, NO. SYRACUSE, N., Y. 
PHONE (315) 458-8454 


May 10, 1973 


Rie Fiok 2-5, PARC. /2=151 
Data For Load Test Item 88 PLT 


Please review and submit for approval the following information as 
réguired by the specifications under Item 88 PLT: 


specifi- 


max. 


sistance conditions. 
. Height of Fall - Equivalent "WH" ram stroke 62.19 Doneee 


Pile - 12" BP-53. Weight per LF, 53 lbs; area of steel 


Pile & Hitting Corp; 


dimensions as noted on enclosed print; weight,’ 
pls ? 3 


b) hes 
15.58 square inches. 
feet eer > oO, Distrabutor, Assoc, 
Zo. 
c) 


- Dead Load Type - Load consisting of 200 tons of steel beams, 


21) Long,--144"x14" flenge,. 


Type, SR-4 Strain Indicator. 


YeBe vacks — Capacity, 250 tong; Richard Dudgeon with nitro- 
gen-operated load' control. 

. Reference Beams - 8" BP 36 supported by .23" pipe driven in 
ground with beam fixed on one end and 
free on the opposite end to allow for ex- 
pansion and contraction. 


COMPLETE FOUNDATION SERVICE 
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Sketches and specifications on equipment are enclosed. 
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All details and dimensions not shown will conform to the requirements 
of the specifications as delineated in section Item 88 PLT-Pile Load 


Test. 


The hydraulic jack pressures will be regulated automatically by a 


nitrogen compensation unit as shown in enclosed literature. 


Because of space requirements for the amount of devices used it was 
deemed impractical to install the reference beam at the same elevation 
as the top of the pile. It is located approximately 6" below Top of 


Pile elevation. 


We propose to use the dial adjacent to the webb as the governing dial 
in the C.R.P. Test. We are developing a cept unit to control the 
C.R.P. rates to eliminate error in time and pumping pressures to 
achieve rate of penetration. The jack pressures will be controlled 
by a valve which eliminates the possibility of not being able to 


pump fast enough by hand to achieve rate of penetration. 


The firm of Raamot Associates will be the engineers on the test. 
They are well experienced in all phases of Pile Load Testing. 


Raamot's Syracuse office will be handling the test. 


Tell Tales are placed on opposite sides of webb to maintain a sym-_ 
metrical configuration which will reduce the effects of the Tell 


Tales on the driving characteristics of the pile. 
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Photographs 1-7 were made on completion of Second CRP 
test, July 23, 1973. Photographs 8-13 were made on 
completion of first CRP test, except for No. 11 made 
during holding period when maximum test load was on pile. 


Load test set-up looking SW. 
Load test set-up looking NE. 
Load test set-up looking NE. 
Close-up view looking east. 


Close-up view looking north. 


. Close-up view looking west. 


Close-up view looking south. 

Load test set-up looking east. 

Close-up view looking east. 

Close-up view looking north. 

Close-up view looking NE with maximum test load on pile. 
Close-up view looking west. 


Bench mark used - spike in tree base. 
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The subsurface explorations show } 
1970 and December 17, 1971 by the 


1) General Soil Strata descriptions an 
interpretation of all available subdew 
show the actual variation in subsurfec 


2) The obdeerved water levels and/or con IGN INFORMATION 


ere ae recorded at the time of drill 
may vary considerably, with time, acco 
and other factors. 


3) Sound engineering fudgeent was exe 
information presented hereon. Thie f 
for State design purpoces only. Its 
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intended as @ substitute for personal |E: 12 20° DATE: 1/13/72 
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GENERAL BOTES 
The subsurface explorations shown hereon were made between November 14, PLAN 
1970 and December 17, 1971 by the Regional Soils Section. o SCALE: I” 2 20° 


2) General Soil Strata descriptions and indicated boundaries sre based on 
interpretation of #11 available subsurface information and may not necessarily 
show the actual varietion in subsurface conditions between borings and samples. 






2) The observed water levels and/or conditions indicated on the soil profiles 
ere a6 recorded at the time of drilling. These water levels and/or conditions 
may wary considerably, with time, according to the prevailing climate, rainfall 
and other factors. 


DESIGN INFORMATION 


PRELIMINARY STRUCTURE PLANS 
USED FOR ANALYSIS 
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3) Sound engineering judgeent wee exercised in preparing the subsurface The following tables summarize the descriptive information Avg. No. of Blows per foot SOILS MECHANICS BUREAU 
wage oe rpc pexeoes ee peels was are and paHaceosee veed on this profile. Density (Non Plastic Soils) for 18 in. drop of 300 lb. PREPARED BY: 

tate purposes y- 8 presentation on ans or elsewhere rh . O.D. INTE ea 
is for the stew of providing others with access to the identical information Very Loose eZ in $ D. Semple THE STRUCTURES DESIGN AND RSTATE ROUTE 506 (1-88) 
available to the State. This information is presented in good faith but is not Eecae 3-8 CONSTRUCTION SUBDIVISION HARPURSVILLE -AFTON 
intended as a substitute for personal investigation, interpretations or DH Drill Hole ® Medium C t 8-20 SATE: 1oa SO DRTERTOIAN PILN. 9357-02-I11 - 
Judgment of the Contrector. Compact 20-35 CALE! L220) CATE: 1/13/72 PLAN FOR 


4) All structure details show hereon are for illustrative purposes only and over 35 


may not be indicative of the final design conditions shown in the contract plans. 
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; The eubeurface explorations shown hereon were made between November 
1970 and December 17, 1971 by the Regional Soils Section. 


1) Cemsral Soil Strata dsecriptions end indicated boundaries ere be | 
incerpretetion of all available sudsurfece information end may not ne 
ehew the ectual wariation in sudeurface conditions between borings an 


2) The edeerved water levels and/or conditions indicated on the soil Bis 

ere as recorded at the time ef drilling. These water levels and/or GED BY. 
may vary cousideredly, with time, eccording to the SEI og climat: 
and ether factors. 
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’ The subsurface exploretions shown hereon were made between November 14, 


1970 and December 17, 1971 by the Regional Soils Section. 


1) General Soil Strata descriptions end indicated boundaries ere based on . 
interpretstion of all evsileble sudeurfece information end may not necessarily 
ehew the ectual wariation in subsurface conditions between borings and samples. 


2) The edcerved water levels and/or conditions indicated on the soil profiles 

ere 68 recorded at the time ef drilling. Theee water levels and/or conditions 
may very consideradly, with time, according to the prevailing climate, rainfall 
and ether factors. 


3) Sound enginesring jfudgeemt wee exercised in preparing the evubeurface 
information presented hereon. This information was prepared and ise intended 
for State design purposes only. Its presentation on the plens or eleehere 

* fe for the purpose of providing others with access to the identical information 
eveileble to the State. This information is presented in good faith but is not 
intended as @ substitute for personal investigation, interpretations or 
judgeent of the Contrector. 


4) All structure dstails show bereca are for {llustrative purposes only and 
may mot be indicative of the final design conditions show in the eontrect plane. 
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